Rotational pericardial flap: An alternative tension-free technique for pericardial closure  by Kargar, Faranak & Aazami, Mathias H.
Rotational pericardial flap: An alternative tension-free technique for
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Closing the pericardium in patients with preserved ven-tricular function has been proposed as a protectivemeasure attempting to minimize the hazards of injur-ing the myocardium, coronary grafts, and great vessels
at the time of reoperation.1 Despite its own set of advantages, in
view of the increasing number of cardiac reoperations, classical
pericardial closure has not gained increasing acceptance, mainly
because of concerns over its attendant adverse hemodynamic ef-
fects.2,3 In the interim, using alternative techniques deemed as
tension-free pericardial closure or pericardial substitutes has been
advocated to benefit patients with safer resternotomy while mini-
mizing the adverse effects on immediate postoperative hemody-
namics.4,5 Following this line of reasoning, we report an alterna-
tive technique for tension-free pericardial closure that results in
layering the right ventricular free wall and infundibulum by means
of a rotational pericardial flap while leaving the great vessels
unlayered, thereby minimizing the likelihood of compressive ef-
fects on the great vessels and top-end anastomosis.
Clinical Summary
After median sternotomy, the prepericardial fat, pleural reflections,
and thymic remnants are gently dissected away. The pericardium
is entered horizontally 1 cm below its anterosuperior reflection
(Figure 1, A). The incision is continued downward along the left
side, keeping away from the left phrenic pedicle. The inferior
margin of the flap is constructed by reflecting the incision hori-
zontally to the right, keeping 1 cm away from the diaphragmatic
margin. The flap is completed by extending the superior incision
along the right pericardial border, which further facilitates rotating
the flap.
At the end of the cardiac procedure, an intrapericardial drainage
tube is inserted properly, and the flap is laid over the right ven-
tricular free wall and infundibulum by rotating the flap inferiorly
toward the apex; the flap is then secured in place to the left and
diaphragmatic pericardial margins by using separate stitches (Fig-
ures 1). By using this maneuver, the pulmonary artery, aorta,
superior vena cava, and top-end anastomosis are unlayered, which
can be covered in turn by approximating the thymic remnants.
Since December 2005, this new approach has been used in 74
elective patients (mean age, 52  21 years; ejection fraction, 44% 
57%) with various surgical indications (Table 1). In the group
undergoing coronary artery bypass grafting, the left internal tho-
racic artery was used systematically to bypass the left anterior
descending artery. The ostium secundum was closed with fabric
material. There was 1 operative death caused by perioperative
stroke; no major complications occurred among survivors, espe-
cially not documented perioperative ischemia or low cardiac out-
put episode. All patients were extubated within 24 hours after the
operation except 1. There was no reoperation because of postop-
erative bleeding or tamponade, and postpericardiotomy syndrome
did not occur. Transthoracic echocardiography was performed at
the time of discharge; greater than trivial pericardial effusion was
not evidenced in any patient. One patient previously operated on
for mitral valve replacement underwent reoperation 1 month later
for massive pericardial effusion associated with warfarin overdose.
Discussion
In a clinical trial attempted to study the geometric effects of
primary closure of the native pericardium (PCNP), Rao and col-
leagues1 found a significantly greater retrosternal distance between
the epicardium and the posterior sternal table when PCNP was
carried out. Therefore, PNPC might afford protection for the right
ventricle and overlying bypass grafts if repeat sternotomy is nec-
essary, and it should be recommended when possible.1,4,5
However, an increased risk of postoperative cardiac tamponade
and adverse short-term hemodynamic consequences of pericardial
closure on cardiac function sustain slower progress toward incor-
porating PCNP into the routine practice.1-3 Compounding the
available experimental and clinical data is the fact that the com-
pressive effects of PCNP, given increasing ventricular filling pres-
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TABLE 1. Operative indications
Procedure No.
CABG 43 (3.56 grafts per patient)
AVR 1
AVR  CABG 1
MVR 14
MVR  TVR/TV repair 2
MVR  ASD closure 2
TVR 3
ASD 8
CABG, Coronary artery bypass grafting; AVR, aortic valve replacement;
MVR, mitral valve replacement; TVR, tricuspid valve replacement; TV,
tricuspid valve; ASD, atrial septal defect.
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sures, might partly be exerted at the supracardiac level on the main
pulmonary artery and superior vena cava, resulting in both right
ventricular increased afterload and reduced preload.2,4,5 When it
comes to circumventing the adverse hemodynamic effects, alter-
native closing techniques, deemed as tension-free pericardial clo-
sure, have been developed that address, to some extent, pericardial
contraction and lessen its resultant compressive effects.1,4,5
In our series the rotational pericardial flap as an alternative
tension-free technique for pericardial closure has proved to be safe
and reproducible in patients with preserved systolic ventricular
function. It offers a distinct advantage in restoring the pericardial
continuity at the ventricular level while leaving unlayered the
supracardiac vessels and top-end anastomosis, which is aimed at
reducing the compressive effects. Nevertheless, its protective ef-
fect at the time of resternotomy needs to be further investigated.
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Figure 1. A, Drawings show the se-
quence of the pericardial incision
lines (top) and the final result after
completion of pericardial closure with
a rotational pericardial flap (bottom).
B, Operative image. The top-end anas-
tomosis and supracardiac vessels are
not layered, which in turn can be cov-
ered by approximating the thymic
remnants.
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